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The five stages of metadata

WHAT'S
"METADATA"?
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The five stages of metadata
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The five stages of metadata
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The five stages of m
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Acceptance

Yes, this may be the ‘ ET‘ D‘T

world’s nerdiest t-shirt.
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Metadata helps to maké
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v'Discoverable
/Understandable
v Defensible




Metadata for discovery
(metadata catalogs) =
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Metadata for understanding

Good metadata prevents
your data from becoming
‘mystery meat’

- 1 =y 1

Nutrition
Facts Per Serving:
Calories 600
TotalFat 10g Vitamin A 0%
Sat. Fat 10g
Serving Size: Carbs 60g VitaminC 0%
Um, 57 Protein 0g

Servings Per Sugars 43g  Calcium 0%
Container: Looks Salt 1800 mg

like 3. Yeah....3.

'JV“Y ml llm Of ALY 2075 t2 12084

Cholesterol 40 mg Iron 0%

Ingredients: A bunch of numbers...some are really long, with
decimals. Some are short. LOTS of letters (but not many
words?). Some sort of measurement? Some strange Latin
words. Things that are supposed to be locations, but are called
A1 and A2?



Metadata for understanding

Data ‘lake’: Beautiful,
well described, well

As his data lake slowly turned into a
Mana g S d , u Sefu I / data swamp, Carruthers regretted
usea b I e d ata not investing more in data quality...

Data ‘swamp’:

Data that are unusable
‘clutter’

with no further value

With apologies to wetlands
biologists for the metaphor
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Metadata for (defensible) reuse

Can your metadata
help to support
responsible reuse of
your data?

timoelliott.com

"Yes sir, you can absolutely trust those numbers"
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What’s the useful life of your datarinfthe
absence of good metadata?

Time of publicatio

Specific details

General detai
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Can users understand your dataZ Wills\you
understand your data in 5 years? In 0

CiDocuments and Settngsihampton\My Documents\INCESS Distibdied Graduate Seminars{Wash Cres Lake Dec 15 Donl_Use. =L
Stable Isotope Data Sheet

Sampling Site / kdentfier: Wash Cresc flake Peters lab Dorft use - old data
Sample Type: Algal Washed Rocks
Date: Dec. 16
Tray ID and Sequence: Tray 004
Reference statistcs: SD for delta C = 0.07 SDfor delta "N= 0.15
Postion SamplelD eight (Mg s delta 13C  delta 13C ca %N delta 15N  ddta 15N ca Spec. No.
Al ref . 098 82 2505 24.59 196 a.12 347 25354
A2 098 3978 -2500 -24.54 203 4.01 338 25356
A3 : 098 4037 -2499 -24.53 204 4.09 344 25358
Ad & 101 4223 -2506 -24.60 217 4.20 355 25380 Shore Avg Con
AS ALGO1 305 1.88 2434 -23.88 0.17 -165 2.30 25362 ¢ -126 27.22
AB Lk Outlet Alg 306 3155  -30.47 -20.71 092 0.87 022 25364 126 032
A7 ALGO3 291 6.85 21.11 -20.65 048 097 1.62 25386 ¢
A8 ALGOS 291 3556 2805 -27.59 230 0.59 0.08 25388
A9 ALGO7 304 3349  -2056 -20.10 168 0.79 0.14 25370
A10 ALGOS 295 4147 2732 -26.86 197 2.7 208 25372
81 ALGO4 301 4374 2750 -27.04 136 0.99 034 25374 ¢
B2 ALGO2 3 4.51 -2268 -22.22 0.34 4.31 366 25376
83 ALGO1 299 1.59 2458 -24.12 0.15 -169 2.34 25378 ¢
84 ALGO3 292 4.37 2106 -20.60 034 -152 217 25380 ¢
85 ALGO7 29 3358  -2044 -28.08 174 0.62 0.03 25382
B6 ref 101 4494 -2500 -24.54 259 3.96 331 25384
B7 ref 099 4228 -2487 -24.41 237 4.33 368 25386
88 Lk Outlet Alg 304 3143 -2969 -20.23 107 0.95 030 25388
89 ALGOS 309 557 2728 -26.80 196 2.79 214 25390
810 ALGO2 305 5.52 2231 -21.85 045 4.72 407 25392
C1 ALGO4 298 3790 2742 -26.96 136 1.21 056 25304 ¢
c2 ALGOS 304 31.74 2793 -27.47 240 0.73 008 25396
c3 ref 099 3846 2500 -24.63 240 4.37 372 25308
2378 117

Example file courtesy Stephanie Hampton




vwny do we need to 101iow a meitd
standard? (or, what’s wrong with R
files? mEEE::

v Ensures your data are full
facilitate understanding
v People who underst

these standards

v Structures your metz
readable XML "

v Ingest of standardiz
catalogs helps enable
discoverability




Metadata standards for SC|ent|

include
v ISO 19115 ‘suite’
v' Content Standard for D
Metadata (CSDGM), a.k
v Ecological Metadata
v NetCDF 1
Official FGDC-endorsed standa
data
=~ USGS ) Uy St
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A bit about EML and netCDF; Si
won’t be addressing them speci

EML Jee s
v Used primarily by academi
v' Tools include Morpho &

netCDF

v’ Supports climate |
v' UCAR and NSIDC p

compatible tools
v" NOAA supports tools

2 USGS




ISO metadata

International suite of stand
Endorsed by FGDC
Small pockets of imple
federal sector to date
v'  Emphasis on machir
HIES |
v' Reusable modules f
(e.g., contacts) “

RN N\
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‘ISO metadata’ is a modular suite
standards

SUITE OF ISO METADATA STANDARDS

NAP 19110 19119

g oF tf; A’";; ';‘172 Feature Catalog Geo Services
rofile of 2005 2005

2009

profiled by directs to incorporates | directs to

19115-2 19115 19115-1

Imagery & Gridded extended by Geographic updated by Fundamental
Geo Metadata Metadata Geo Metadata

2009 2003 2013 FDIS/20141S

= == pending

encoded by
encoded by
encoded by

19139-2 19139 19115-3

XML Schema XML Schema XML Schema

2012

R
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o
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ISO metadata

v' More ‘flexible’ due to fewer
elements

v' Does a better job of c
models

v Facilitates effective '
relationship betwee
collections (child<-:

ZUSGS
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ISO tools

v" Native ISO tools are lacking
v No single software solution to im :)Ie ,
the standard +
v Most available tools focus on the
v GRIIDC ISO 19115-2 Editor
v. MERMAId can extract the
CSDGM and produce a ol
XML expression of a 191
MERMAId can also gene
19110 module.
v ArcGIS for Desktop can ger
19139-2 XML version of it

2 USGS




ISO tools

v XML editors are the primary creation mect

for full ISO metadata

v Presumes high level of e
standard 4

v'  Requires comfort level

v' Validation tools also requi
v Challenge: producing

19110 and 19157 elem

v'  How can your data t

these details?

2 USGS




ISO metadata

...federal agencies
encouraged to
ISO metadata
agencies are a
FGDC websit

ZUSGS
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Why the slow uptake forIS!

1. ‘'Better the devil you k
defense R
Complex standard wi
Lack of form-centric
Current difficulties ¢
robustness to CSD(

S M

You've entered The Lisa Opiniol

2 USGS




Why the slow uptake forISO

5. Lack of clarity as to the extent to whic
Profiles and Extensions are addressed in
v BDP users may want to check o
Workbook for 19115 - Biologic:
6. CSDGM->ISO conversion tooi
CSDGM XML strictly adheres t
7. Distraction of the Open De
deadlines (more readily adc
8. Organizational structure &
relationship to how metadat

managed H
Yep, still in The Lisa Opmlon Zon;e E‘:?\’"\ ‘\ﬁ,:f.\_,\_};,




What factors might support a suct
migration to ISO today by an organfi_ i

|

Organizations with more homo e
data Nauuns:
Homogeneity in data types, fc
domain mE
Organizations with mc
metadata support

v Concentrated pool of r
v'Much higher ROI in tr

You guessed it, still in The Llsa.; e 2
aUSGS g oo |




CSDGM standard

It's not dead yet!

“Most NSDI stakeholde
utilized the [CSDGM],
to have a legacy for
recognized that the
metadata will be occ
few years.” \

- FGDC we




CSDGM standard

v Developed by the FGDC in
1990s
v’ Still the predominant
most federal agenci
v' Designed for raste
data B
v" Includes a number of
and extensions (Biol
Remote Sensing)

2 USGS




CSDGM tools

Currently there is a wider array of CSDGM
facilitate development of a robust anc
metadata record.

e

Metadata that support unde_rSiE :
data are a critical compone '”
for open data.

If you are more likely today
open data imperative via CSD!
use that standard.

Back in the Lisa Opinion Zone

2 USGS




CSDGM tools

FREE:
v' EPA Metadata Editor (plug in fc
v’ Metavist (desktop) =
v. MERMAId (online) ~ WEE -
v' Metadata Wizard (plug-in fi
v

v

Online Metadata Edit
TKME (desktop)”™ %

Supports Biological Data Profile
~ Supports Biological Data Profile, Shor
Sensing Extension \

% Provides validation B

ZUSGS i It

.
.




CSDGM tools

COMMERCIAL:

v ArcGIS Desktop %
v SMMS (desktop)

153

Supports Biological Data Profile
~ Supports Biological Data Profile, S
Sensing Extension
% Provides validation




&

Metadata Tool Guidance

Are
you an ESRI
user?

Which
metadata
standard are you

using?

ﬁFGDC CSDGM

Do you

Do
use a Windows

you have

taxonomic

(species)
data?

machine?

Do
you mind
installing client on
desktop?

Metadata
Wizard Plugin
for ESRI +
Online
Metadata
Editor

Metavist
or
TKME

Metadata
Wizard Plugin
for ESRI

Would
you like the
flexibility to export
in 1ISO
formats?

Do

Do you
want to create
native ISO
metadata?

Online
Metadata
Editor (OME)

MERMAId
Exports CSDGM
or ISO 19115-2
& 19110

MERMAId:

CatMDEdit:
Only exports
19115, 19110, &
19119 not
19115-2

metadata and
export as 1ISO

you need
to create a feature
catalog?

Do you
want to complete
the metadata
record in one

sitting?

Are you
an ESRI
user?

GRIIDC
Metadata

Editor
Y| Exports 19115-2

Create CSDGM ArcGIS 10.2 or
later

Exports ISO

19115-2 & 19115-2

19110.




Best practice: start'eard

v Don't put off metadata unt|I t
project
v' Documenting as you go..
aren’t lost _
v Yes, data change dur
v Editing metadata
starting from scratc

2 USGS




Best practice: fully document yourdatd

v Completing only the
minimum required
elements virtually ensures
that your data won't be
reusable later

v Full metadata documents
the integrity of your
research

v Who can predict what data
will be valuable 10, 20, or
50 years from now?

2 USGS




Best practice: adopt consistent'p

across your program or agenc

v Syntax and structure rul

v Specifying organization

v E.g., USGS vs. U.S.G.S.
Survey vs. United Ste

v’ Syntax for persona
v Doe, John vs. Doe, J.

v' Use of acronyms an
jargon

2 USGS




Best practice: adopt consistent pr
across your program or agenc

v Syntax and structure rules
v' Use of a common, authoritati

systems !
v Subject keywords, place nam

v' Federal science agencies’ t@f_r 4
CENDI)

v Repeatable elemen 2
individual XML tags

NO: <origin>John Doe,
origin>

v YES: <origin>John Doe</o
<origin>Jane Smith

.
o

ZUSGS i -




Best practice: consider creatmg
dictionary

v Entity-Attribute/Featur
metadata =labor- mte

v If your datasets are
homogeneous, dev
dictionary can sav

v Reference the data
detailed E/A

.
o

ZUSGS i -




PLATFORM_OR_MOUNTING_DESC CHARACTER

The platform.or.mounting.desc element describes the spacecraft platform or laboratory mounting frame on which an
instrument is mounted.

PLATFORM_.OR.MOUNTING .NAME CHARACTER(60)

The platform_or_mounting_name clement identifies the spacecraft platform or the laboratory mounting frame on which
an instrument is mounted. Example values: SCAN_PLATFORM, PROBE, MAGNETOMETER_BOOM.

POLE _DECLINATION REAL(0, 90) <deg>

The pole.declination element provides the value of the declination of the polar axis of a target body. See declination.

POLE_RIGHT_ASCENSION REAL(0, 360) <deg>

The p. PLATFORM.OR.MOUNTING.NAME DYNAMIC
right MAGNETOMETER BOOM

METEOROLOGY BOOM ASSEMBLY

N/A

PIONEER VENUS ORBITER

PROBE DESCENT MODULE

ROTOR

SCAN PLATFORM
SCIENCE BOOM
SPACECRAFT
SPACECRAFT BUS
STATOR

POSI

Planetary Science Data Dictionar



Best practice: don’t skip Data’'@

v Account for accuracy and corr
your data s
v Lineage is extremely impo
v" Methods (for biological
v' Source Informatio
and their provenance
v Processing steps fo
finished dataset)

2 USGS




Best practice: describe the sp
resolution of your data appropi:

v’ Specify units

v' For a range of locatio
v' Overall bounding coordil
v' Describe the data acqt
(Description of Geos
v E.qg., "Data were c
series of 500m trar
associated shapefile).

—

2 USGS




Best practice: document all'ur
measurement |

v Don't leave users guessi
measurements +E
v Document these thorou
Attribute/Feature Cate
v' Cautionary Tale:

2 USGS




Best practice: assign a persist
identifier to your data and manages

v The online location of final data is I|k
at some point
v Usually metadata and othe
updated in many places
v' Obtain a DOI and use the
of a URL for your data ir
v' Manage the data’s loc
v Change once, propag
v' DOIs support appropriate
v DOIs support citation an ]
their original purpose and u

~

2 USGS
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Best practice: complete Access Co
Use Constraints, and Distribution;;

v" Access Constraints
v For federal datasets, open acce:
Any other condition mustﬂ- 2X

v' Use constraints
v' Particularly |mportant if
or licensed data |

v Distribution Liability
v Determine whether yc

language to protect from

or assumptions about,

.
o

ZUSGS i ;
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Best practice: validate your metas

v. Many metadata tools provide no va
v' A huge percentage of existing r
records contain errors in s
and content
v' Risks: catalog harves
understanding the d
failures between C
v’ If your metadata tool
v For CSDGM: use |
v For ISO: use Schem:

2 USGS




Best practice: have your data a
metadata reviewed together s

v' Have a knowledgeable 3™ p
data and metadata prior t

i

v This is your best chance
omissions and errors ti
discovery and underst
v Discovery examples:
coordinates 1
v Understanding examples
bad or undefined attribut

ZUSGS e




Best practice: package your me
with your data

v Deposit all metadata a
documentation W|th \
delivery point

v Zipping metadata wi
it will always be d -

data

2 USGS




Best practice: publish your mi

v' Data aren’t discoverable if |
shared 1

v" Publish your XML meta
appropriate program,
catalogs

v Find out how your
published to data.go\
geoplatform.gov

2 USGS




Best practice: think of metadata a
documents |

v Data and metadata mL
maintained for the
data !

v Update metadata
reflect changes
(updates, correct
points of contact; ¢

.
.

ZUSGS i e




Thoughts? Question_;

Thanks for your inter:

metadata t
. =2
lisa_zolly@usgs.gov éz'/
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